A GM counter (model TGS-146B; Hitachi Aloka Medical, Ltd., Tokyo, Japan) was used to detect radioactivity. When radioactivity in higher air masses up to 5 m was measured, the detector muzzle and the body of the TGS-146B were connected with a 5.9-mlong coaxial cable cord. The muzzle was suspended using a string along a 5-m-long rod. Its position was adjustable. When radioactivity was counted with and without the extension cord at eight places in Iitate Village, Fukushima Prefecture, the mean z±SD was 91.1z±5.2z (n＝8) of the control (without the extension cord). The cord hampered the counting by less than 10z, but the eŠect was marginal. The present GM counter expresses radioactivity as counts per min (cpm). EŠective doses were measured using an ion chamber scintillation counter (model ICS-321; Hitachi Aloka Medical, Ltd.), which is eŠective to detect both b-rays and g-rays. This is equipped with a shielding cap to cut oŠ b-rays. The cap was used when needed. EŠective doses are expressed as microsieverts per h (mSv/h). When radioactivity (cpm) and eŠective doses (mSv/h) were measured with TGS-146B and ICS-321 at nine places in Iitate Village, the mean cpm/mSv/h±SD was 504.6±102.1 (n＝9). Roughly speaking, 1 mSv/h corresponds to 500 cpm. Radioactivity in the outdoor of Shujitsu University was 74 cpm, i.e., 0.148 mSv/h. One year consists of 8,760 h. Therefore, the radioactivity is calculated to be 1.30 mSv/year, which is roughly close to the background level in Okayama City, 1.44 mSv/ year (http://www.geosociety.jp/hazard/content0058. html).
As radioactivity was measured on April 1, 2011, along railways from Shujitsu University to Moriya City, some typical values are shown in parentheses (cpm): in a seminar room, Shujitsu University (75), on a platform at Okayama Station (66), in a bullet train at Okayama Station (50), in a tunnel near Kobe Station (30), in a bullet train at Yokohama Station (42), on a platform at Tokyo Station (60), at the Tsukuba Express (TX) wicket at Akihabara Station 20 m underground (40), in a train at TX Akihabara Station 40 m underground (23), in a train at TX Asakusa Station underground (32), in a train at Kitasenju Station aboveground (60), at the TX wicket at Moriya Station aboveground (60), and on the station plaza outdoor of Moriya Station (290 at approximately 1 m above the ground). Radioactivity in tunnels and underground places was reduced markedly. Contamination in Moriya City was obvious. Table 1 shows excerpts from a lot of measurements of radioactivity in Moriya City and other places. Moriya areas were not as contaminated as Fukushima areas, but were more contaminated than such areas as Joso City and Bando City, which are closer to FDNPP. Deposits of debris consisting of sand and soil particles and fragments of leaves were found at scuppers of roadsides. Radioactive substances fell with precipitation and immediately became attached to the ground surface materials including the particles and fragments. These must have been ‰owed with rainwater to the scuppers, but radioactive substances were apparentlyˆrmlyˆxed to them and resistant to being washed out by the water. Table 1 shows that the level of contamination diŠers greatly depending on the location despite close proximity. Table 1 also shows indoor radioactivity. Data varied to some degree, and some rooms in Fukushima Prefecture showed slightly higher radioactivity, part of which might be attributable to radiation from outside. As a whole, however, indoor radioactivity was markedly lower than that outdoors. Indoor data indicate that places that had not been exposed to precipitation were not contaminated practically.
Typical patterns of radioactivity from the ground level to the air 5 m high in Moriya City and Fukushima Prefecture are presented in Fig. 1 . Radioactivity decreased rapidly with height up to 2 m high; then reached a plateau (Fig. 1ABD ). The distance of 1.5-2 m coincides well with the height limit of most b-rays from 134 Cs and 137 Cs (1) . When the b-ray shielding cap was attached to the muzzle of the GM counter, radioactivity at the place A showed a marked decrease from the start (Fig. 1C) , indicating that the initial decreases presented in Fig. 1ABD are attributable to b-rays. Other data not presented in Fig. 1 showed almost the same patterns, e.g., data at Ishigami Middle School, Minamisoma City, Fukushima Prefecture. Consequently, these data indicate that the basic pattern of radioactivity is the same even if places and intensities of radioactivity diŠer, and the mixed emission of b-rays and g-rays extends to 2 m high; then only g-rays reach the higher air at heights of 5 m, and theoretically, of 100 m (1).
When the radioactivity of the parking lot of an elementary school was measured, a typical pattern as shown in Fig. 1B was obtained. When the upper 5 cm soils were removed and were wrapped in plastic sheets and embedded under the ground 0.5 m deep at a speci- ed corner (The Education Committee of Fukushima City, URL from which we retrieved the notice how to treat contaminated soils is not accessible presently), radioactivity became a non-contamination level (Fig.  1E) . Places B and E are approximately 50 m apart. July 16, 2011, was a windy day, and if radioactive airborne particles were ‰owing in the air, radioactivity over the ground would be higher than the ground level (Fig. 1E) . The same pattern to Fig. 1BE was also obtained at Nankodai Elementary School in Fukushima City.
A rough estimation of soil contamination was conducted by sampling surface soils or by removing the surface soil layers (Fig. 2) . When the soils of diŠerent depths were sampled at an elementary school in Iitate Village, only the surface was heavily contaminated (Fig.  2A) . Soil samples from a middle school at Minamisoma City also showed surface-contamination (Fig. 2B) . When the surface soil of Matsukaze Park was removed diŠerentially and radioactivity at diŠerent depths was measured, contamination was apparently limited to the very surface (Fig. 2C) . After about seven months, during which the area had heavy rains, especially in the rainy season and typhoon No. 15, soil of the park and other places in Moriya City was measured on January 5, 2012 (Fig. 2DEF) . Still, the contamination is apparently conˆned to the upper 1-3 cm of surface soil. Data in Fig. 2 show that attachment of radioactivity to soils is quite strong and di‹cult to wash out. Data in Fig. 2 strongly suggest that radioactive substances were trapped in rain or snow and immediatelyˆxed to the surface before rainwater penetrated deep into the soil. When radioactivity was measured at Usuishi Elementary School, teachers of the school told us that they had snowfall of about 10 cm deep on March 15, 2011.
There are two electric poles of TEPCO in my house lot. To conˆrm that the higher in the air, the lower the radioactivity becomes, I put a ladder to one pole and started measuring radioactivity. As expected, radioactivity showed a gradual decrease atˆrst, but then started to increase (Fig. 3E) , leading me to suspect that airborne radioactive particles might be ‰oating in the air. When the detector muzzle of the GM counter was faced to the surface of the electric pole, radioactivity started to increase (Fig. 3B) . The result strongly suggests that radioactive substances were carried by rain or mist, which came from the upper air, and that the substances became instantaneously attached to the surface of the pole before the rainwater ran down. This resembles the rapid attachment of the quick andˆrm attachment of radioactivity to the surface soils (Fig. 2) . The situation that upper parts were more contaminated than lower parts was conˆrmed 8 (Fig. 3A) or 14 (Fig. 3C ) months after the FDNPP accident or with another electric pole (Fig. 3D) . It is quite of interest to read the newspaper article that the upper parts of cider trees were more contaminated than lower parts (The Nihon Keizai Shimbun, June 7, 2011).
The left photo in Fig. 4 shows the vicinity of the entrance of my house. When radioactivity of a tile under the porch roof (photo A), a tile inside the gate (photo B), a part of an asphalt road just outside the gate (photo C), and the concrete ‰oor of the garage (photo D) were measured on April 1, 2011, radioactivity diŠered greatly (Fig. 4ABCD ). Figure 4 also shows the time course of the decay of radioactivity. As indoor areas were not contaminated (Table 1) , places covered with a roof such as a porch and a garage were minimally contaminated (Fig. 4AD) . Open spaces were more heavily contaminated (Fig. 4BC) . Contamination must be aŠected by materials: an asphalt road (Fig. 4C ) seems to absorb radioactive substances more easily than tile (Fig. 4B) . Decay patterns depicted in Fig. 4 indicate that radioactivity decreased rapidly atˆrst; then decayed slowly, suggesting that rainwater washed away contaminated small particles that were detachable from contaminated surfaces, and that radioactive isotopes with short halflives such as 131 I, the half-life of which is 8 days, were involved in the initial rapid decay.
Contamination diŠered greatly depending on places and speciˆc locations within areas (Table 1 and other data not shown). Very fortunately for Japan residents, an east wind from March 11-14 carried large quantities of the radioactive substances over the Paciˆc. Unfortunately, a west wind on March 15 blew back toward populated areas (2) . A report by U.S. DOE (the Department of Energy of the U.S.A.) and NISA (the Nuclear and Industrial Safety Agency, the Ministry of Economy, Trade, and Industry, Government of Japan) indicates that the greatest distribution of contamination occurred on March 19, and that contamination patterns at March 23 and April 29 are almost identical (http: //energy.gov/situation-japan-updated-42312). This report suggests that 1) large-scale emissions of radioactive substances had ceased, and 2) contaminated areas were determined until March 23. Rain or snow must trap radioactive substances and contaminate aŠected areasˆrmly and instantaneously as suggested by practically no-contamination indoors (Table 1 ) and covered areas (Fig. 4AD) , limited contamination to the surface soils (Fig. 2) , and heavier contamination of upper parts of electric poles (Fig. 3) . Indeed, meteorological analyses concluded that the radioactive material transported by rain or snow from 5 PM, March 15, to 4 AM, March 16, was the major contributor to contamination in Fukushima Prefecture, whereas rains at 8 AM, March 21, and 6 AM, March 23, were the major sources in Ibaraki , Tochigi, Saitama, and Chiba Prefectures and in Tokyo Metropolis (3). Relatively heavier rain in Moriya City made it a hotspot in the Kanto district.
Emissions of radioactive substances are negligible now. No radioactive airborne particles are ‰owing in the air (see Fig. 1BE ). Radioactivity isˆrmlyˆxed to the surfaces of soils (Fig. 2) or other materials (Fig. 3) . When the upper 5 cm soils were removed and were wrapped in plastic sheets and embedded, radioactivity became a non-contamination level (Fig. 1E) . Theseˆnd-ings provide us with very important hints to decontaminate practically aŠected soils. Since radioactive substances were soˆrmlyˆxed to surface soils to be washed out by the water (Fig. 2) , wrapped and embedded soils would not ooze out and contaminate underground water for a decade or more.
